Tetraphenylporphyrin (TPP) rhodium chlorides coordinated by planar and twisted 4-phenylpyridine derivatives were synthesized. STM image was taken by 2-D phase separation 10 technique and the conductance was evaluated. Difference in apparent height between these phenylpyridines reflects the conductance ratio of ligands.
1
Although most experiments of the conductance of a single molecule exhibit considerable variations, the reliability of the measurements has recently been significantly increased owing to the statistical treatment by the methods of mechanically 20 controllable break junction (MCBJ) 2 and scanning tunneling microscopy break junction (STM−BJ). 3, 4 Among several methods for the measurement of the molecular conductance, apparent height measurement by STM has the merit of applicability for many samples.
5,6
The 25 method often utilizes the plating of target molecules into the self-assembled monolayers (SAMs) of alkanethiols on Au substrate in order to prevent the intermolecular interaction among target molecules.
However, this usual method precludes the statistical treatment because only few spots of 30 target molecules are observable from one STM image. Use of a molecular template is one candidate to avoid the intermolecular interaction and STM observation of the SAM of samples on the templates makes the statistical analysis possible. Herein, we report on the comparison of molecular 35 conductance between planer and twisted 4-phenylpyridine derivatives by using porphyrin templates, and show that twodimensional (2-D) phase separation technique is effective to discriminate these phenylpyridines on the substrate. Therefore, TPP rhodium chloride can be used as a molecular template for the compounds carrying pyridyl groups. 4-Phenylpyridine derivatives 1 and 2 having the same molecular 50 lengths and the different torsion angles were selected to investigate the differences in the apparent height in STM images because they are expected to have different molecular conductances due to the different torsion angles (Fig. 1 ). by side in the bright stripes. The stripes are separated by the alkyl chains from the neighboring TPP arrays. 9 In the dark areas the alkyl chains are interdigitated, although detailed structure of these chains was not observed in these images. The lattice parameters of the unit cell a × b and  were 3.9 ± these two ligands need to be distinctly separated. We focused attention on the coadsorption phenomena at a liquid−solid interface 11 and the coadsorption behavior of two free base TPPs, C 16 -2H, C 22 -2H, was examined. Fig. 3a shows STM images for a mixed solution of C 16 -2H and C 22 -2H. Two 25 domains were observed and each domain has different lattice parameters. Lattice parameters of the right domain were 3.4 ± 0.2 nm × 1.8 ± 0.2 nm and 89°, whereas those of left one were 4.0 ± 0.2 nm × 1.6 ± 0.2 nm and 88°. These two parameters are similar to those of C 16 -2H and C 22 -2H. This result shows 30 that the 2-D phase separation of C 16 -2H and C 22 -2H occurred at the solid-liquid interface. Section analysis of each domain shows that there is no significant difference in the apparent height, suggesting that the length of alkyl side chain does not influence the apparent height (Fig. 3b) . 35 By means of the 2-D phase separation method, the apparent height of 1 and 2 were measured. Fig. 4a shows an STM image of a mixed solution of C 30 -Rh-1 and C 22 -Rh-2. Two domains having different lattice parameters of unit cell were Summation of these histograms gave a broad distribution (Fig. 4d) , which is in good agreement with the distribution of an apparent height of 1:1 mixture of C 22 -Rh-1 and C 22 -Rh-2 that has already been shown in Fig. 2e . d 2 ) give the conductance ratio. The measurement condition is identical 10 because STM measurement was carried out for structurally similar phenylpyridines C 30 -Rh-1 and C 22 -Rh-2 and the both molecules were observed in the same STM image. Therefore, contact-dependent terms A 1 and A 2 are assumed to be equal. Additionally, because x 1 and x 2 are the same, the term (d 1 -15 d 2 ) is equal to the difference of apparent height h STM (Fig. 5) .
Then, equation 1 is transformed to the following simple form:
This equation 2 means that decay constant  of the gap and experimentally obtained h STM gives the conductance ratio between C 30 -Rh-1 and C 22 -Rh-2.
Since the STM measurement was conducted at the 1-octanoic acid−HOPG interface,  value of vacuum can not be applied. We adopted 
